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Supplementary	  Table	  2.	  Detailed	  results	  for	  allergy	  loci	  in	  the	  23andMe	  cohort.	  

SNP	   region	   position	   alleles	   RAF	   r2	   typed	   OR	   95%	  CI	   Pmain	   Pint	   Ptotal	  
rs2101521	   4p14	   38811551	   A/G	   0.762	   0.982	   I	   1.138	   [1.105,1.172]	   2.4e-‐17	   0.00015	   1.5e-‐19	  
rs1438673	   5q22.1	   110467499	   T/C	   0.495	   0.988	   I	   1.116	   [1.089,1.144]	   2.3e-‐18	   0.0062	   3.6e-‐19	  
rs2155219	   11q13.5	   76299194	   G/T	   0.515	   0.990	   P	   1.108	   [1.081,1.136]	   2.5e-‐16	   0.63	   3.2e-‐15	  
rs10189629	   2q12.1	   102879464	   A/C	   0.855	   0.995	   P	   1.152	   [1.111,1.194]	   1.2e-‐14	   0.058	   2.0e-‐14	  
rs6906021	   6p21.32	   32626311	   T/C	   0.475	   0.951	   P	   1.097	   [1.070,1.125]	   3.4e-‐13	   0.10	   7.4e-‐13	  
rs9266772	   6p21.33	   31352113	   T/C	   0.188	   0.995	   P	   1.101	   [1.068,1.135]	   9.2e-‐10	   0.79	   1.4e-‐08	  
rs7720838	   5p13.1	   40486896	   G/T	   0.575	   0.997	   G	   1.086	   [1.060,1.113]	   6.6e-‐11	   0.060	   9.2e-‐11	  
rs10497813	   2q33.1	   198914072	   T/G	   0.482	   0.999	   I	   1.075	   [1.050,1.102]	   5.5e-‐09	   0.54	   5.7e-‐08	  
rs9860547	   3q28	   188128979	   G/A	   0.463	   0.948	   I	   1.073	   [1.047,1.100]	   2.8e-‐08	   0.14	   7.9e-‐08	  
rs7032572	   9p24.1	   6172380	   A/G	   0.166	   0.668	   I	   1.129	   [1.085,1.175]	   2.0e-‐09	   0.95	   3.6e-‐08	  
rs6021270	   20q13.2	   50141264	   C/T	   0.942	   0.968	   I	   1.173	   [1.111,1.238]	   9.5e-‐09	   0.12	   2.8e-‐08	  
rs9303280	   17q12	   38074031	   T/C	   0.520	   0.980	   I	   1.067	   [1.041,1.094]	   2.0e-‐07	   0.059	   2.3e-‐07	  
rs17228058	   15q22.33	   67450305	   A/G	   0.235	   0.991	   I	   1.084	   [1.053,1.116]	   3.5e-‐08	   0.45	   2.8e-‐07	  
rs962993	   10p14	   9053132	   T/C	   0.571	   0.931	   I	   1.073	   [1.045,1.100]	   7.9e-‐08	   0.54	   7.9e-‐07	  
rs17388568	   4q27	   123329362	   G/A	   0.275	   1.000	   G	   1.074	   [1.045,1.103]	   2.9e-‐07	   0.040	   2.1e-‐07	  
rs1998359	   14q21.1	   38077148	   C/G	   0.249	   0.839	   I	   1.080	   [1.047,1.113]	   9.6e-‐07	   0.86	   1.3e-‐05	  
rs6473223	   8q21.13	   81268155	   C/T	   0.360	   0.980	   I	   1.061	   [1.034,1.088]	   6.7e-‐06	   0.18	   2.1e-‐05	  
rs10174949	   2p25.1	   8442248	   A/G	   0.727	   1.000	   G	   1.070	   [1.041,1.099]	   1.3e-‐06	   0.016	   4.0e-‐07	  
rs7203459	   16p13.13	   11230703	   C/T	   0.733	   0.989	   P	   1.074	   [1.044,1.104]	   5.0e-‐07	   0.020	   2.3e-‐07	  
rs2107357	   16p12.1	   27410829	   G/A	   0.138	   0.967	   I	   1.091	   [1.054,1.131]	   1.2e-‐06	   0.63	   1.2e-‐05	  
rs2056417	   1p36.22	   10581658	   A/G	   0.697	   1.000	   G	   1.058	   [1.030,1.086]	   3.2e-‐05	   0.55	   0.00025	  
rs10893845	   11q24.3	   128186882	   T/G	   0.493	   0.999	   G	   1.063	   [1.038,1.089]	   8.2e-‐07	   0.44	   6.2e-‐06	  
rs17533090	   6p21.32	   32590722	   G/T	   0.840	   0.998	   G	   1.130	   [1.093,1.169]	   9.6e-‐13	   8.4e-‐13	   2.1e-‐22	  

	  
Region,	  cytogenetic	  band;	  position,	  build	  37	  map	  position	  of	  SNP;	  alleles,	  low/high	  risk	  

alleles	  on	  genomic	  reference	  strand;	  RAF,	  risk	  allele	  frequency;	  r2,	  imputation	  quality	  

estimated	  from	  variance	  in	  imputed	  allele	  dosages;	  typed:	  I=imputed,	  G=genotyped,	  

P=partial	  (genotyped	  in	  ~65%	  of	  individuals);	  OR,	  odds	  ratio	  per	  copy	  of	  the	  risk	  allele,	  for	  

the	  main	  effect	  across	  allergy	  types;	  CI,	  confidence	  interval;	  Pmain,	  test	  of	  main	  effect	  across	  

allergens;	  Pint,	  test	  for	  interaction	  with	  allergy	  type;	  Ptotal,	  joint	  test	  including	  main	  effect	  

and	  interaction.	  
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Supplementary	  Table	  3.	  Detailed	  results	  for	  allergy	  loci	  in	  the	  ALSPAC	  cohort.	  
	  

SNP	   region	   position	   alleles	   RAF	   r2	   typed	   OR	   95%	  CI	   Pmain	   Pint	   Ptotal	  
rs2101521	   4p14	   38811551	   A/G	   0.791	   0.956	   I	   1.262	   [1.139,1.398]	   8.2e-‐06	   0.75	   0.00013	  
rs1438673	   5q22.1	   110467499	   T/C	   0.518	   0.995	   I	   1.124	   [1.041,1.214]	   0.0028	   0.60	   0.019	  
rs2155219	   11q13.5	   76299194	   G/T	   0.489	   0.946	   I	   1.177	   [1.089,1.273]	   4.2e-‐05	   0.16	   0.00015	  
rs10189629	   2q12.1	   102879464	   A/C	   0.870	   0.997	   I	   1.200	   [1.062,1.355]	   0.0033	   0.90	   0.030	  
rs6906021	   6p21.32	   32626311	   T/C	   0.475	   0.982	   I	   1.117	   [1.032,1.208]	   0.0060	   0.56	   0.031	  
rs9266772	   6p21.33	   31352113	   T/C	   0.222	   0.995	   I	   1.188	   [1.084,1.303]	   0.00023	   0.034	   0.00011	  
rs7720838	   5p13.1	   40486896	   G/T	   0.616	   0.999	   G	   1.035	   [0.954,1.123]	   0.41	   0.29	   0.37	  
rs10497813	   2q33.1	   198914072	   T/G	   0.489	   0.999	   I	   1.084	   [1.002,1.172]	   0.043	   0.97	   0.24	  
rs9860547	   3q28	   188128979	   G/A	   0.455	   0.947	   I	   1.118	   [1.030,1.213]	   0.0077	   0.44	   0.032	  
rs7032572	   9p24.1	   6172380	   A/G	   0.171	   0.975	   I	   1.063	   [0.960,1.177]	   0.24	   0.40	   0.35	  
rs6021270	   20q13.2	   50141264	   C/T	   0.918	   0.945	   I	   1.094	   [0.937,1.277]	   0.25	   0.41	   0.38	  
rs9303280	   17q12	   38074031	   T/C	   0.501	   0.986	   I	   1.111	   [1.028,1.200]	   0.0082	   0.54	   0.040	  
rs17228058	   15q22.33	   67450305	   A/G	   0.269	   0.971	   I	   1.065	   [0.977,1.161]	   0.15	   0.71	   0.42	  
rs962993	   10p14	   9053132	   T/C	   0.612	   0.893	   I	   1.082	   [0.994,1.178]	   0.069	   0.68	   0.25	  
rs17388568	   4q27	   123329362	   G/A	   0.272	   0.996	   G	   1.095	   [1.004,1.193]	   0.040	   0.46	   0.12	  
rs1998359	   14q21.1	   38077148	   C/G	   0.229	   0.928	   I	   1.128	   [1.029,1.236]	   0.010	   0.60	   0.053	  
rs6473223	   8q21.13	   81268155	   C/T	   0.346	   0.995	   I	   1.156	   [1.067,1.252]	   0.00041	   0.77	   0.0043	  
rs10174949	   2p25.1	   8442248	   A/G	   0.706	   1.000	   G	   1.101	   [1.013,1.198]	   0.024	   0.99	   0.16	  
rs7203459	   16p13.13	   11230703	   C/T	   0.741	   0.969	   I	   1.065	   [0.971,1.168]	   0.18	   0.25	   0.21	  
rs2107357	   16p12.1	   27410829	   G/A	   0.136	   0.961	   I	   1.096	   [0.978,1.227]	   0.11	   0.83	   0.40	  
rs2056417	   1p36.22	   10581658	   A/G	   0.671	   1.000	   G	   1.175	   [1.080,1.278]	   0.00017	   0.89	   0.0022	  
rs10893845	   11q24.3	   128186882	   T/G	   0.493	   0.997	   G	   1.038	   [0.961,1.121]	   0.35	   0.99	   0.82	  
rs17533090	   6p21.32	   32590722	   G/T	   0.830	   0.897	   G	   1.104	   [0.989,1.232]	   0.077	   0.063	   0.038	  

	  
Region,	  cytogenetic	  band;	  position,	  build	  37	  map	  position	  of	  SNP;	  alleles,	  low/high	  risk	  

alleles	  on	  genomic	  reference	  strand;	  RAF,	  risk	  allele	  frequency;	  r2,	  imputation	  quality	  

estimated	  from	  variance	  in	  imputed	  allele	  dosages;	  typed:	  I=imputed,	  G=genotyped;	  OR,	  

odds	  ratio	  per	  copy	  of	  the	  risk	  allele	  for	  the	  main	  effect	  across	  allergy	  types;	  CI,	  confidence	  

interval;	  Pmain,	  P	  value	  for	  test	  of	  main	  effect	  across	  allergy	  types;	  Pint,	  test	  for	  interaction	  

with	  allergy	  type;	  Ptotal,	  overall	  test	  including	  main	  effect	  and	  interaction.	  
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Supplementary	  Table	  4.	  Tests	  for	  platform	  effects,	  age	  effects,	  and	  study	  heterogeneity	  

SNP	   Pgt	   Page	   PQ	   I2	   95%	  CI	   gene	  context	  
rs2101521	   0.46	   0.057	   0.06	   0.72	   [0.00,0.92]	   TLR1-‐[]-‐-‐TLR6	  
rs1438673	   0.33	   0.57	   0.86	   0.00	   [0.00,0.80]	   WDR36-‐[]-‐-‐CAMK4	  
rs2155219	   0.69	   0.56	   0.15	   0.53	   [0.00,0.89]	   C11orf30-‐-‐[]-‐-‐LRRC32	  
rs10189629	   0.15	   0.16	   0.53	   0.00	   [0.00,0.80]	   IL1RL2-‐-‐[]-‐-‐IL1RL1	  
rs6906021	   0.17	   0.41	   0.68	   0.00	   [0.00,0.80]	   HLA-‐DQA1-‐-‐[]-‐HLA-‐DQB1	  
rs9266772	   0.64	   0.98	   0.12	   0.58	   [0.00,0.90]	   HLA-‐C-‐-‐-‐[]-‐-‐MICA	  
rs7720838	   0.91	   0.89	   0.27	   0.19	   [0.00,0.84]	   []-‐-‐-‐PTGER4	  
rs10497813	   0.96	   0.83	   0.85	   0.00	   [0.00,0.80]	   [PLCL1]	  
rs9860547	   0.31	   0.56	   0.35	   0.00	   [0.00,0.80]	   [LPP]	  
rs7032572	   0.098	   0.99	   0.28	   0.15	   [0.00,0.83]	   RANBP6-‐-‐-‐[]-‐-‐IL33	  
rs6021270	   0.39	   0.24	   0.41	   0.00	   [0.00,0.80]	   [NFATC2]	  
rs9303280	   0.67	   0.59	   0.34	   0.00	   [0.00,0.80]	   [GSDMB]	  
rs17228058	   0.94	   0.37	   0.70	   0.00	   [0.00,0.80]	   [SMAD3]	  
rs962993	   0.34	   0.66	   0.85	   0.00	   [0.00,0.80]	   GATA3-‐-‐-‐[]	  
rs17388568	   0.26	   0.052	   0.68	   0.00	   [0.00,0.80]	   [ADAD1]	  
rs1998359	   0.96	   0.79	   0.37	   0.00	   [0.00,0.80]	   FOXA1-‐-‐[]-‐-‐-‐TTC6	  
rs6473223	   0.43	   0.15	   0.05	   0.75	   [0.00,0.93]	   TPD52-‐-‐-‐[]-‐-‐-‐ZBTB10	  
rs10174949	   0.20	   0.42	   0.52	   0.00	   [0.00,0.80]	   []-‐-‐-‐ID2	  
rs7203459	   0.26	   0.27	   0.86	   0.00	   [0.00,0.80]	   [CLEC16A]	  
rs2107357	   0.041	   0.67	   0.95	   0.00	   [0.00,0.80]	   IL4R-‐-‐[]-‐-‐IL21R	  
rs2056417	   0.24	   0.42	   0.02	   0.82	   [0.00,0.94]	   [PEX14]	  
rs10893845	   0.51	   0.40	   0.56	   0.00	   [0.00,0.80]	   []-‐-‐-‐ETS1	  

	  
Pgt,	  result	  of	  test	  for	  a	  genotyping	  platform	  effect	  between	  Illumina	  HumanHap	  550-‐based	  

results	  and	  OmniExpress-‐based	  results	  in	  the	  23andMe	  cohort;	  Page,	  test	  of	  interaction	  

between	  genotype	  and	  age	  in	  the	  23andMe	  cohort;	  PQ,	  P	  value	  for	  test	  of	  heterogeneity	  

based	  on	  Cochran’s	  Q	  statistic;	  I2,	  proportion	  of	  variance	  in	  effects	  attributable	  to	  study	  

heterogeneity;	  95%	  CI,	  confidence	  interval	  for	  I2;	  gene	  context,	  as	  in	  Table	  2.	  
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Supplementary	  Table	  6.	  Replication	  of	  allergy	  loci	  in	  analysis	  of	  allergic	  sensitization20.	  
	  

SNP	   OR	   95%	  CI	   match	   P	   Pfisher	   gene	  context	  
rs2101521	   1.234	   [1.155,1.319]	   Yes	   6.3e-‐10	   3.7e-‐30	   TLR1-‐[]-‐-‐TLR6	  
rs1438673	   1.114	   [1.060,1.170]	   Yes	   2.2e-‐05	   5.0e-‐25	   WDR36-‐[]-‐-‐CAMK4	  
rs2155219	   1.202	   [1.142,1.265]	   Yes	   1.8e-‐12	   2.6e-‐31	   C11orf30-‐-‐[]-‐-‐LRRC32	  
rs10189629	   1.146	   [1.059,1.241]	   Yes	   0.00072	   1.3e-‐19	   IL1RL2-‐-‐[]-‐-‐IL1RL1	  
rs6906021	   1.158	   [1.101,1.219]	   Yes	   1.3e-‐08	   9.6e-‐23	   HLA-‐DQA1-‐-‐[]-‐HLA-‐DQB1	  
rs9266772	   1.120	   [1.043,1.203]	   Yes	   0.0019	   5.5e-‐15	   HLA-‐C-‐-‐-‐[]-‐-‐MICA	  
rs7720838	   1.056	   [1.004,1.110]	   Yes	   0.033	   2.7e-‐12	   []-‐-‐-‐PTGER4	  
rs2117339	   1.032	   [0.983,1.084]	   Yes	   0.21	   1.4e-‐10	   [PLCL1]	  
rs9860547	   1.121	   [1.063,1.181]	   Yes	   2.3e-‐05	   2.7e-‐14	   [LPP]	  
rs7032572	   1.028	   [0.962,1.099]	   Yes	   0.41	   7.7e-‐10	   RANBP6-‐-‐-‐[]-‐-‐IL33	  
rs6021270	   1.041	   [0.940,1.153]	   Yes	   0.45	   3.1e-‐09	   [NFATC2]	  
rs9303280	   1.044	   [0.988,1.102]	   Yes	   0.13	   1.0e-‐09	   [GSDMB]	  
rs962993	   1.069	   [1.009,1.132]	   Yes	   0.024	   3.3e-‐10	   GATA3-‐-‐-‐[]	  
rs17293632	   1.039	   [0.982,1.099]	   Yes	   0.18	   2.5e-‐09	   [SMAD3]	  
rs2202749	   1.108	   [1.051,1.167]	   Yes	   0.00014	   3.4e-‐12	   TPD52-‐-‐-‐[]-‐-‐-‐ZBTB10	  
rs17388568	   1.116	   [1.058,1.177]	   Yes	   5.6e-‐05	   2.0e-‐12	   [ADAD1]	  
rs9671863	   1.015	   [0.960,1.074]	   Yes	   0.60	   3.1e-‐08	   FOXA1-‐-‐[]-‐-‐-‐TTC6	  
rs13416555	   1.121	   [1.062,1.183]	   Yes	   3.3e-‐05	   3.6e-‐12	   []-‐-‐-‐ID2	  
rs7203459	   1.033	   [0.970,1.101]	   Yes	   0.31	   6.4e-‐08	   [CLEC16A]	  
rs2107357	   1.079	   [0.992,1.174]	   Yes	   0.077	   2.4e-‐08	   IL4R-‐-‐[]-‐-‐IL21R	  
rs2056417	   1.031	   [0.978,1.087]	   Yes	   0.27	   1.4e-‐07	   [PEX14]	  
rs970924	   1.050	   [0.993,1.110]	   Yes	   0.085	   5.2e-‐08	   []-‐-‐-‐ETS1	  

	  
OR,	  odds	  ratio	  for	  the	  risk	  allele	  defined	  in	  Table	  2;	  CI,	  confidence	  interval;	  match,	  

agreement	  of	  risk	  alleles	  across	  allergy	  and	  allergic	  sensitization	  studies;	  P,	  P	  value	  for	  

allergic	  sensitization;	  Pfisher,	  combined	  P	  value	  across	  allergy	  (Table	  2)	  and	  allergic	  

sensitization	  meta-‐analyses	  using	  Fisher’s	  method69;	  gene	  context,	  as	  in	  Table	  2.	  
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Supplementary	  Table	  7.	  NCBI	  Gap	  Plus	  annotations	  near	  allergy	  index	  SNPs.	  
	  

	   allergy	  association	   	   	   relationship	   	   Gap	  Plus	  annotation	  
region	   position	   SNP	   P	   	   distance	   r2	   	   SNP	   P	   study	  ID	   MeSH	  term	   genes	  
5q22.1	   110467499	   rs1438673	   2.3e-‐20	   	   -‐61824	   0.771	   	   rs3806932	   3.0e-‐09	   20208534	   Esophagitis	   TSLP	  
5q22.1	   110467499	   rs1438673	   2.3e-‐20	   	   -‐59497	   0.564	   	   rs1898671	   5.0e-‐06	   22036096	   Rhinitis,	  Allergic,	  Seasonal	   TSLP	  
11q13.5	   76299194	   rs2155219	   1.4e-‐19	   	   -‐28511	   0.513	   	   rs7130588	   2.0e-‐08	   21907864	   Asthma	   C11orf30	  -‐	  LRRC32	  
11q13.5	   76299194	   rs2155219	   1.4e-‐19	   	   0	   1.000	   	   rs2155219	   5.0e-‐16	   21297633	   Colitis,	  Ulcerative	   C11orf30	  -‐	  LRRC32	  
11q13.5	   76299194	   rs2155219	   1.4e-‐19	   	   0	   1.000	   	   rs2155219	   1.0e-‐08	   22036096	   Rhinitis,	  Allergic,	  Seasonal	   C11orf30	  -‐	  LRRC32	  
11q13.5	   76299194	   rs2155219	   1.4e-‐19	   	   2122	   0.583	   	   rs7927894	   1.0e-‐09	   18587394	   Crohn	  Disease	   C11orf30	  -‐	  LRRC32	  
11q13.5	   76299194	   rs2155219	   1.4e-‐19	   	   2122	   0.583	   	   rs7927894	   8.0e-‐10	   19349984	   Dermatitis,	  Atopic	   C11orf30	  -‐	  LRRC32	  
2q12.1	   102879464	   rs10189629	   1.9e-‐16	   	   74153	   0.775	   	   rs3771180	   2.0e-‐15	   21804549	   Asthma	   IL1RL1	  
5p13.1	   40486896	   rs7720838	   8.3e-‐11	   	   3894	   0.936	   	   rs10440635	   3.0e-‐07	   21743469	   Spondylitis,	  Ankylosing	   DAB2	  -‐	  PTGER4	  
2q33.1	   198914072	   rs10497813	   6.1e-‐10	   	   -‐17177	   0.972	   	   rs6738825	   4.0e-‐09	   21102463	   Crohn	  Disease	   PLCL1	  
3q28	   188128979	   rs9860547	   1.2e-‐09	   	   -‐16425	   0.698	   	   rs1464510	   3.0e-‐40	   20190752	   Celiac	  Disease	   LPP	  
3q28	   188128979	   rs9860547	   1.2e-‐09	   	   -‐16425	   0.698	   	   rs1464510	   5.0e-‐09	   18311140	   Celiac	  Disease	   LPP	  
3q28	   188128979	   rs9860547	   1.2e-‐09	   	   -‐16425	   0.698	   	   rs1464510	   1.0e-‐11	   20410501	   Vitiligo	   LPP	  
9p24.1	   6172380	   rs7032572	   1.9e-‐09	   	   17696	   0.949	   	   rs1342326	   9.0e-‐10	   20860503	   Asthma	   RANBP6	  -‐	  IL33	  
9p24.1	   6172380	   rs7032572	   1.9e-‐09	   	   21075	   0.537	   	   rs2381416	   2.0e-‐12	   21804549	   Asthma	   RANBP6	  -‐	  IL33	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   -‐151772	   0.681	   	   rs907092	   8.0e-‐06	   19458352	   Liver	  Cirrhosis,	  Biliary	   IKZF3	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   -‐97562	   0.781	   	   rs9303277	   2.0e-‐09	   20639880	   Liver	  Cirrhosis,	  Biliary	   IKZF3	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   -‐33268	   0.745	   	   rs2872507	   9.0e-‐07	   20453842	   Arthritis,	  Rheumatoid	   ZPBP2	  -‐	  GSDMB	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   -‐33268	   0.745	   	   rs2872507	   5.0e-‐11	   21297633	   Colitis,	  Ulcerative	   ZPBP2	  -‐	  GSDMB	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   -‐33268	   0.745	   	   rs2872507	   5.0e-‐09	   18587394	   Crohn	  Disease	   ZPBP2	  -‐	  GSDMB	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   -‐33268	   0.745	   	   rs2872507	   2.0e-‐06	   21829393	   Diabetes	  Mellitus,	  Type	  1	   ZPBP2	  -‐	  GSDMB	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   -‐11835	   0.752	   	   rs2305480	   1.0e-‐07	   20860503	   Asthma	   GSDMB	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   -‐11835	   0.752	   	   rs2305480	   3.0e-‐08	   20228799	   Colitis,	  Ulcerative	   GSDMB	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   -‐9626	   0.760	   	   rs11078927	   2.0e-‐16	   21804549	   Asthma	   GSDMB	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   -‐7791	   0.855	   	   rs2290400	   6.0e-‐13	   19430480	   Diabetes	  Mellitus,	  Type	  1	   GSDMB	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   -‐4082	   0.924	   	   rs7216389	   9.0e-‐11	   17611496	   Asthma	   GSDMB	  
17q12	   38074031	   rs9303280	   8.3e-‐09	   	   21143	   0.559	   	   rs6503525	   5.0e-‐07	   21150878	   Asthma	   ORMDL3	  -‐	  GSDMA	  
15q22.33	   67450305	   rs17228058	   1.2e-‐08	   	   -‐7709	   0.989	   	   rs17293632	   3.0e-‐19	   21102463	   Crohn	  Disease	   SMAD3	  
4q27	   123329362	   rs17388568	   3.6e-‐08	   	   -‐196870	   0.706	   	   rs4505848	   5.0e-‐13	   19430480	   Diabetes	  Mellitus,	  Type	  1	   KIAA1109	  
4q27	   123329362	   rs17388568	   3.6e-‐08	   	   -‐130927	   0.617	   	   rs6534347	   2.0e-‐06	   17554300	   Diabetes	  Mellitus,	  Type	  1	   KIAA1109	  
4q27	   123329362	   rs17388568	   3.6e-‐08	   	   0	   1.000	   	   rs17388568	   9.0e-‐07	   21297633	   Colitis,	  Ulcerative	   ADAD1	  
4q27	   123329362	   rs17388568	   3.6e-‐08	   	   0	   1.000	   	   rs17388568	   6.0e-‐06	   21829393	   Diabetes	  Mellitus,	  Type	  1	   ADAD1	  
4q27	   123329362	   rs17388568	   3.6e-‐08	   	   43771	   0.909	   	   rs2069772	   1.0e-‐06	   22036096	   Rhinitis,	  Allergic,	  Seasonal	   IL2	  
8q21.13	   81268155	   rs6473223	   7.7e-‐08	   	   -‐449	   0.970	   	   rs6992476	   9.1e-‐05	   pha002864	   Diabetic	  Nephropathies	   RPS5P5	  -‐	  ZBTB10	  
16p13.13	   11230703	   rs7203459	   2.1e-‐07	   	   -‐71818	   0.508	   	   rs887864	   1.0e-‐06	   22036096	   Rhinitis,	  Allergic,	  Seasonal	   CLEC16A	  
16p13.13	   11230703	   rs7203459	   2.1e-‐07	   	   8080	   0.596	   	   rs2903692	   7.0e-‐11	   17632545	   Diabetes	  Mellitus,	  Type	  1	   CLEC16A	  

	  
Allergy	  association,	  an	  index	  SNP	  from	  table	  2;	  relationship,	  the	  distance	  and	  r2	  between	  

the	  allergy	  index	  SNP	  and	  the	  annotation.	  The	  Gap	  Plus	  annotation	  includes	  the	  reported	  

SNP	  identifier	  and	  P	  value;	  a	  study	  ID,	  either	  a	  PubMed	  ID	  for	  the	  reporting	  study,	  or	  a	  

dbGAP	  “pha”	  accession	  number;	  a	  MeSH	  term,	  or	  medical	  subject	  heading;	  and	  associated	  

genes	  as	  reported	  in	  the	  original	  study.	  	  
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Supplementary	  Table	  8.	  Nonsynonymous	  SNPs	  near	  allergy	  index	  SNPs.	  
	  

allergy	  association	   	   relationship	   	   nsSNP	  annotation	  
region	   position	   SNP	   P	   	  distance	   r2	   	   SNP	   gene	   mutation	  
4p14	   38811551	  rs2101521	  5.9e-‐21	   	   -‐36662	  0.550	  	   rs4129009	   TLR10	   I775V	  
4p14	   38811551	  rs2101521	  5.9e-‐21	   	   -‐12903	  0.676	  	   rs5743618	   TLR1	   S602I	  
4p14	   38811551	  rs2101521	  5.9e-‐21	   	   -‐11841	  0.806	  	   rs4833095	   TLR1	   N248S	  
17q12	   38074031	  rs9303280	  8.3e-‐09	   	   -‐45397	  0.821	  	   rs11557467	  ZPBP2	   S173I	  
17q12	   38074031	  rs9303280	  8.3e-‐09	   	   -‐11835	  0.752	  	   rs2305480	   GSDMB	   P298S	  
17q12	   38074031	  rs9303280	  8.3e-‐09	   	   -‐11814	  0.848	  	   rs2305479	   GSDMB	   G291R	  

	  
Allergy	  association,	  an	  index	  SNP	  from	  Table	  2;	  relationship,	  distance	  and	  r2	  between	  the	  

allergy	  index	  SNP	  and	  the	  annotation.	  The	  nsSNP	  annotation	  includes	  the	  SNP	  identifier,	  

affected	  gene,	  and	  amino	  acid	  change	  associated	  with	  this	  SNP.	  
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Supplementary	  Table	  9.	  Monocyte	  expression	  QTLs	  near	  allergy	  index	  SNPs.	  
	  

allergy	  association	   	   relationship	   	   eQTL	  annotation	  
region	   position	   SNP	   P	   	  distance	   r2	   	   SNP	   distance	   gene	   P	   r2	  
4p14	   38811551	  rs2101521	   5.9e-‐21	   	   -‐8488	  0.711	   	  rs5743592	   25160	  TLR6	   1.4e-‐08	  0.024	  
2q33.1	   198914072	  rs10497813	  6.1e-‐10	   	   -‐33591	  0.897	   	  rs1318867	   67998	  PLCL1	   3.0e-‐28	  0.083	  
3q28	   188128979	  rs9860547	   1.2e-‐09	   	   -‐23923	  0.872	   	  rs9864529	   641581	  BCL6	   5.2e-‐10	  0.028	  
17q12	   38074031	  rs9303280	   8.9e-‐09	   	   -‐5988	  0.924	   	   rs869402	   47602	  IKZF3	   3.0e-‐07	  0.020	  
2p25.1	   8442248	  rs10174949	  1.0e-‐07	   	   -‐1216	  0.687	   	  rs6734135	   377943	  ID2	   9.0e-‐10	  0.028	  
1p36.22	   10581658	  rs2056417	   5.3e-‐07	   	   -‐37111	  0.861	   	   rs668805	   0	  PEX14	  1.2e-‐19	  0.057	  

	  
Allergy	  association,	  an	  index	  SNP	  from	  Table	  2;	  relationship,	  distance	  and	  r2	  between	  the	  

index	  SNP	  and	  the	  annotation.	  The	  eQTL	  annotation	  includes	  the	  associated	  SNP;	  the	  

absolute	  distance	  in	  base	  pairs	  between	  that	  SNP	  and	  the	  associated	  gene;	  the	  associated	  

gene;	  the	  reported	  P	  value;	  and	  r2,	  the	  proportion	  of	  variance	  in	  expression	  explained	  by	  

the	  association.	  
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Supplementary	  Table	  11.	  Replication	  of	  reported	  associations	  with	  asthma	  

GWAS	  Catalog	  result	   	   Allergy	  result	  
region	   pubmed.id	   first	  author	   pub	  date	   risk	  allele	   P	   OR	   genes	   	   P	   OR	   agree	  
1q21.3	   21804549	   Torgerson	  DG	   2011-‐07-‐31	   rs4845783-‐G	   6.0e-‐06	   	   CRCT1	   	   0.13	   1.02	   	  
1q21.3	   21907864	   Ferreira	  MA	   2011-‐09-‐10	   rs4129267-‐T	   2.0e-‐08	   1.09	   IL6R	   	   0.034	   1.03	   +	  
1q31.3	   20032318	   Sleiman	  PM	   2009-‐12-‐23	   rs2786098-‐C	   2.0e-‐13	   1.43	   DENND1B,	  CRB1	   	   0.64	   0.99	   	  
2q12.1	   21804549	   Torgerson	  DG	   2011-‐07-‐31	   rs3771180-‐G	   2.0e-‐15	   	   IL1RL1	   	   1.6e-‐13	   1.15	   +++	  
2q12.1	   23028483	   Ramasamy	  A	   2012-‐09-‐28	   rs13408661-‐G	   1.0e-‐09	   1.23	   IL1RL1,	  IL18R1	   	   1.9e-‐15	   1.15	   +++	  
2q12.1	   20860503	   Moffatt	  MF	   2010-‐09-‐23	   rs3771166-‐G	   3.0e-‐09	   1.15	   IL18R1	   	   3.8e-‐07	   1.06	   +++	  
4q31.21	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs7686660-‐T	   2.0e-‐12	   1.16	   LOC729675	   	   0.099	   0.98	   	  
4q31.21	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs3805236-‐G	   7.0e-‐08	   1.12	   GAB1	   	   0.00031	   1.06	   +++	  
5q12.1	   19426955	   Himes	  BE	   2009-‐05-‐07	   rs1588265-‐C	   3.0e-‐08	   1.18	   PDE4D	   	   0.26	   1.01	   	  
5q22.1	   21804549	   Torgerson	  DG	   2011-‐07-‐31	   rs1837253-‐C	   1.0e-‐14	   	   TSLP	   	   2.3e-‐10	   1.09	   +++	  
5q22.1	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs1837253-‐C	   1.0e-‐16	   1.17	   TSLP	   	   2.3e-‐10	   1.09	   +++	  
5q31.1	   20860503	   Moffatt	  MF	   2010-‐09-‐23	   rs2073643-‐T	   2.0e-‐07	   1.11	   SLC22A5	   	   0.090	   1.02	   	  
5q31.1	   20159242	   Li	  X	   2010-‐02-‐01	   rs2244012-‐C	   3.0e-‐07	   1.64	   RAD50	   	   0.00056	   1.05	   ++	  
5q31.1	   20860503	   Moffatt	  MF	   2010-‐09-‐23	   rs1295686-‐T	   1.0e-‐07	   1.15	   IL13	   	   1.7e-‐06	   1.07	   +++	  
6p21.32	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs204993-‐A	   2.0e-‐15	   1.17	   PBX2	   	   7.3e-‐07	   0.94	   −−−	  
6p21.32	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs404860-‐A	   4.0e-‐23	   1.21	   NOTCH4	   	   0.61	   1.01	   	  
6p21.32	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs3129943-‐T	   3.0e-‐15	   1.17	   C6orf10	   	   0.20	   1.02	   	  
6p21.32	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs3117098-‐G	   5.0e-‐12	   1.16	   BTNL2	   	   0.45	   1.01	   	  
6p21.32	   23028483	   Ramasamy	  A	   2012-‐09-‐28	   rs9268516-‐T	   1.0e-‐08	   1.15	   BTNL2,	  HLA-‐DRA	   	   4.2e-‐05	   1.06	   +++	  
6p21.32	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs3129890-‐T	   5.0e-‐13	   1.15	   HLA-‐DRA	   	   0.56	   1.01	   	  
6p21.32	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs7775228-‐A	   5.0e-‐15	   1.17	   HLA-‐DQB1	   	   0.00012	   0.94	   −−−	  
6p21.32	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs9275698-‐T	   5.0e-‐12	   1.18	   HLA-‐DQA2	   	   0.68	   1.01	   	  
6p21.32	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs9500927-‐T	   4.0e-‐09	   1.13	   HLA-‐DOA	   	   0.0062	   1.05	   +	  
6p21.32	   21814517	   Noguchi	  E	   2011-‐07-‐21	   rs987870-‐C	   2.0e-‐10	   1.40	   HLA,	  DPB1	   	   9.2e-‐05	   1.07	   +++	  
8q24.11	   21814517	   Noguchi	  E	   2011-‐07-‐21	   rs3019885-‐G	   5.0e-‐13	   1.34	   SLC30A8	   	   0.068	   0.98	   	  
9p24.1	   20860503	   Moffatt	  MF	   2010-‐09-‐23	   rs1342326-‐C	   9.0e-‐10	   1.20	   IL33	   	   6.0e-‐09	   1.10	   +++	  
9p24.1	   21804549	   Torgerson	  DG	   2011-‐07-‐31	   rs2381416-‐C	   2.0e-‐12	   	   IL33	   	   1.2e-‐07	   1.07	   +++	  
10p14	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs10508372-‐C	   2.0e-‐15	   1.16	   LOC338591	   	   0.00019	   1.09	   +++	  
10q21.1	   21907864	   Ferreira	  MA	   2011-‐09-‐10	   rs7922491-‐A	   5.0e-‐07	   1.13	   PRKG1	   	   0.46	   1.01	   	  
11q13.5	   21907864	   Ferreira	  MA	   2011-‐09-‐10	   rs7130588-‐G	   2.0e-‐08	   1.09	   LRRC32	   	   2.2e-‐12	   1.09	   +++	  
12q13.2	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs2069408-‐C	   1.0e-‐10	   1.15	   CDK2	   	   0.060	   1.02	   	  
12q13.2	   21804548	   Hirota	  T	   2011-‐07-‐31	   rs1701704-‐G	   2.0e-‐13	   1.19	   IKZF4	   	   0.012	   1.03	   +	  
15q22.2	   20860503	   Moffatt	  MF	   2010-‐09-‐23	   rs11071559-‐C	   1.0e-‐07	   1.18	   RORA	   	   9.2e-‐05	   1.07	   +++	  
15q22.33	   20860503	   Moffatt	  MF	   2010-‐09-‐23	   rs744910-‐G	   4.0e-‐09	   1.12	   SMAD3	   	   4.2e-‐06	   1.06	   +++	  
17q12	   20860503	   Moffatt	  MF	   2010-‐09-‐23	   rs2305480-‐G	   1.0e-‐07	   1.18	   GSDMB	   	   4.4e-‐08	   1.07	   +++	  
17q12	   21804549	   Torgerson	  DG	   2011-‐07-‐31	   rs11078927-‐C	   2.0e-‐16	   	   GSDMB	   	   3.9e-‐08	   0.94	   +++	  
17q12	   17611496	   Moffatt	  MF	   2007-‐07-‐26	   rs7216389-‐T	   9.0e-‐11	   1.45	   ORMDL3	   	   3.2e-‐08	   1.07	   +++	  
17q12	   21150878	   Ferreira	  MA	   2010-‐12-‐08	   rs6503525-‐C	   5.0e-‐07	   1.33	   ORMDL3	   	   5.9e-‐06	   1.06	   +++	  
17q21.1	   20860503	   Moffatt	  MF	   2010-‐09-‐23	   rs3894194-‐A	   5.0e-‐09	   1.17	   GSDMA	   	   7.9e-‐06	   1.05	   +++	  
22q12.3	   20860503	   Moffatt	  MF	   2010-‐09-‐23	   rs2284033-‐G	   1.0e-‐08	   1.12	   IL2RB	   	   0.016	   1.03	   +	  

	  
Results	  are	  shown	  for	  all	  asthma	  reports	  in	  the	  NHGRI	  GWAS	  Catalog	  for	  which	  the	  risk	  

allele	  was	  available	  or	  could	  be	  inferred	  from	  the	  original	  study,	  and	  the	  reported	  SNP	  was	  

tested	  in	  our	  allergy	  analysis.	  Entries	  in	  gray	  italics	  overlap	  a	  region	  identified	  in	  Table	  2.	  

Allergy	  result:	  P,	  P	  value	  from	  shared-‐effect	  meta-‐analysis;	  OR,	  odds	  ratio	  for	  the	  previously	  

reported	  risk	  allele;	  agree,	  ‘+’	  	  P<0.05,	  ‘++’	  P<0.005,	  ‘+++’	  P<0.0005	  with	  the	  same	  risk	  

allele;	  dashes	  indicate	  the	  same	  levels	  of	  significance	  but	  with	  inconsistent	  risk	  alleles.	  
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Supplementary	  Table	  12.	  Replication	  of	  reported	  associations	  with	  atopic	  dermatitis.	  

GWAS	  Catalog	  result	   	   Allergy	  result	  
region	   pubmed.id	   first	  author	   pubdate	   riskallele	   P	   OR	   genes	   	   P	   OR	   agree	  
1q21.3	   21666691	   Sun	  LD	   2011-‐06-‐13	   rs3126085-‐A	   6.0e-‐12	   1.22	   FLG	   	   0.068	   0.97	   	  
2q12.1	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs13015714-‐G	   8.0e-‐18	   1.27	   IL1RL1,	  IL18R1,	  IL18RAP	   	   0.18	   0.98	   	  
2q13	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs2271404-‐G	   3.0e-‐07	   1.17	   LOC100505634	   	   0.58	   0.99	   	  
3p22.3	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs7613051-‐A	   6.0e-‐21	   1.29	   GLB1	   	   0.19	   1.02	   	  
3q13.2	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs12634229-‐G	   2.0e-‐19	   1.29	   CCDC80,	  LOC100630917	   	   0.49	   1.02	   	  
5q31.1	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs1295686-‐T	   2.0e-‐06	   1.22	   KIF3A,	  IL13	   	   1.7e-‐06	   1.07	   +++	  
5q31.1	   22197932	   Paternoster	  L	   2011-‐12-‐25	   rs2897442-‐C	   4.0e-‐08	   1.11	   KIF3A	   	   0.024	   1.03	   +	  
6p21.33	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs9368677-‐G	   1.0e-‐17	   1.36	   HLA-‐C	   	   0.12	   0.96	   	  
6p21.33	   22197932	   Paternoster	  L	   2011-‐12-‐25	   rs3853601-‐G	   2.0e-‐06	   1.13	   BAT1	   	   0.92	   1.00	   	  
6p21.32	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs176095-‐T	   8.0e-‐20	   1.40	   GPSM3	   	   9.6e-‐07	   0.93	   −−−	  
6p21.32	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs9469099-‐G	   5.0e-‐19	   1.61	   C6orf10	   	   0.35	   1.04	   	  
7p22.2	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs4722404-‐G	   8.0e-‐09	   1.18	   CARD11	   	   0.0069	   1.03	   +	  
8q24.21	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs7815944-‐A	   4.0e-‐07	   1.16	   MIR1208	   	   0.0033	   1.10	   ++	  
10q21.2	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs10995251-‐C	   6.0e-‐20	   1.28	   ZNF365	   	   0.090	   1.02	   	  
11p15.4	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs878860-‐G	   2.0e-‐22	   1.31	   OR10A3,	  NLRP10	   	   0.082	   0.98	   	  
11q13.1	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs593982-‐C	   6.0e-‐07	   1.23	   OVOL1	   	   0.47	   0.99	   	  
11q13.1	   22197932	   Paternoster	  L	   2011-‐12-‐25	   rs479844-‐G	   1.0e-‐13	   1.14	   OVOL1	   	   0.15	   1.02	   	  
11q13.5	   19349984	   Esparza-‐Gordillo	  J	   2009-‐04-‐06	   rs7927894-‐A	   8.0e-‐10	   1.22	   C11orf30	   	   6.2e-‐16	   1.10	   +++	  
11q13.5	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs11236809-‐G	   3.0e-‐06	   1.24	   C11orf30	   	   0.20	   1.03	   	  
16p13.13	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs9923856-‐A	   6.0e-‐06	   1.17	   CLEC16A	   	   4.4e-‐05	   1.05	   +++	  
19p13.2	   22197932	   Paternoster	  L	   2011-‐12-‐25	   rs2164983-‐A	   7.0e-‐09	   1.16	   ACTL9	   	   0.20	   1.02	   	  
20q13.2	   23042114	   Hirota	  T	   2012-‐10-‐07	   rs16999165-‐T	   2.0e-‐08	   1.19	   CYP24A1,	  PFDN4	   	   0.24	   1.04	   	  
22q12.3	   22197932	   Paternoster	  L	   2011-‐12-‐25	   rs4821544-‐C	   6.0e-‐06	   1.09	   NCF4	   	   0.0064	   1.04	   +	  

	  
Results	  are	  shown	  for	  all	  atopic	  dermatitis	  reports	  in	  the	  NHGRI	  GWAS	  Catalog	  for	  which	  

the	  risk	  allele	  was	  available	  or	  could	  be	  inferred	  from	  the	  original	  study,	  and	  the	  reported	  

SNP	  was	  tested	  in	  our	  allergy	  analysis.	  Entries	  in	  gray	  italics	  overlap	  a	  region	  identified	  in	  

Table	  2.	  	  Allergy	  result:	  P,	  P	  value	  from	  shared-‐effect	  meta-‐analysis;	  OR,	  odds	  ratio	  for	  the	  

previously	  reported	  risk	  allele;	  agree,	  ‘+’	  	  P<0.05,	  ‘++’	  P<0.005,	  ‘+++’	  P<0.0005	  with	  the	  

same	  risk	  allele;	  dashes	  indicate	  the	  same	  levels	  of	  significance	  but	  with	  inconsistent	  risk	  

alleles.	  
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Supplementary	  Table	  13.	  Association	  of	  index	  SNPs	  with	  symptoms	  in	  the	  23andMe	  cohort.	  

SNP	   OR	   95%	  CI	   Pmain	   Pint	   Ptotal	   gene	  context	   	  
rs2101521	   1.143	   [1.109,1.178]	   2.6e-‐18	   0.62	   1.2e-‐16	   TLR1-‐[]-‐-‐TLR6	   	  
rs1438673	   1.124	   [1.097,1.152]	   1.8e-‐20	   0.34	   5.7e-‐19	   WDR36-‐[]-‐-‐CAMK4	   	  
rs2155219	   1.106	   [1.079,1.133]	   1.1e-‐15	   0.17	   1.3e-‐14	   C11orf30-‐-‐[]-‐-‐LRRC32	   	  
rs10189629	   1.170	   [1.128,1.213]	   1.6e-‐17	   0.20	   2.6e-‐16	   IL1RL2-‐-‐[]-‐-‐IL1RL1	   	  
rs6906021	   1.105	   [1.078,1.133]	   4.5e-‐15	   0.064	   1.8e-‐14	   HLA-‐DQA1-‐-‐[]-‐HLA-‐DQB1	   	  
rs9266772	   1.109	   [1.075,1.143]	   6.4e-‐11	   0.91	   2.6e-‐09	   HLA-‐C-‐-‐-‐[]-‐-‐MICA	   	  
rs7720838	   1.076	   [1.050,1.103]	   7.9e-‐09	   0.96	   2.7e-‐07	   []-‐-‐-‐PTGER4	   	  
rs10497813	   1.067	   [1.041,1.093]	   2.2e-‐07	   0.0078	   5.5e-‐08	   [PLCL1]	   	  
rs9860547	   1.080	   [1.053,1.107]	   2.0e-‐09	   0.54	   4.3e-‐08	   [LPP]	   	  
rs7032572	   1.142	   [1.097,1.188]	   6.4e-‐11	   0.043	   1.3e-‐10	   RANBP6-‐-‐-‐[]-‐-‐IL33	   	  
rs6021270	   1.167	   [1.105,1.234]	   3.6e-‐08	   0.69	   8.5e-‐07	   [NFATC2]	   	  
rs9303280	   1.064	   [1.038,1.090]	   1.0e-‐06	   3.5e-‐05	   1.2e-‐09	   [GSDMB]	   	  
rs17228058	   1.096	   [1.065,1.128]	   3.2e-‐10	   0.13	   1.8e-‐09	   [SMAD3]	   	  
rs962993	   1.068	   [1.041,1.096]	   4.5e-‐07	   0.32	   3.8e-‐06	   GATA3-‐-‐-‐[]	   	  
rs17388568	   1.077	   [1.048,1.107]	   8.2e-‐08	   0.30	   7.2e-‐07	   [ADAD1]	   	  
rs1998359	   1.079	   [1.046,1.112]	   1.2e-‐06	   0.024	   7.8e-‐07	   FOXA1-‐-‐[]-‐-‐-‐TTC6	   	  
rs6473223	   1.070	   [1.042,1.097]	   2.7e-‐07	   0.55	   4.2e-‐06	   TPD52-‐-‐-‐[]-‐-‐-‐ZBTB10	   	  
rs10174949	   1.058	   [1.030,1.088]	   5.1e-‐05	   0.65	   0.00063	   []-‐-‐-‐ID2	   	  
rs7203459	   1.079	   [1.049,1.110]	   1.0e-‐07	   0.081	   2.7e-‐07	   [CLEC16A]	   	  
rs2107357	   1.078	   [1.040,1.116]	   3.2e-‐05	   0.76	   0.00046	   IL4R-‐-‐[]-‐-‐IL21R	   	  
rs2056417	   1.064	   [1.036,1.092]	   5.5e-‐06	   0.22	   2.9e-‐05	   [PEX14]	   	  
rs10893845	   1.064	   [1.038,1.090]	   7.2e-‐07	   0.20	   3.7e-‐06	   []-‐-‐-‐ETS1	   	  
rs17533090	   1.122	   [1.085,1.161]	   2.7e-‐11	   0.32	   4.1e-‐10	   	   	  

	  
OR,	  odds	  ratio	  per	  copy	  of	  the	  risk	  allele,	  for	  the	  main	  effect	  across	  allergy	  types;	  CI,	  

confidence	  interval;	  Pmain,	  test	  of	  main	  effect	  across	  symptoms;	  Pint,	  test	  for	  interaction	  with	  

symptom;	  Ptotal,	  joint	  test	  including	  main	  effect	  and	  interaction.	  The	  across-‐symptom	  test	  
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Supplementary	  Table	  14.	  SNP	  effects	  on	  individual	  symptoms	  in	  the	  23andMe	  cohort.	  

	   Rhinitis	   	   Asthma	   	   Contact	  Dermatitis	  
SNP	   OR	   95%	  CI	   P	   	   OR	   95%	  CI	   P	   	   OR	   95%	  CI	   P	  

rs2101521	   1.149	   [1.112,1.188]	   6.0e-‐17	   	   1.140	   [1.089,1.192]	   1.1e-‐08	   	   1.125	   [1.076,1.177]	   1.8e-‐07	  
rs1438673	   1.131	   [1.101,1.162]	   3.7e-‐19	   	   1.126	   [1.084,1.169]	   3.1e-‐10	   	   1.102	   [1.063,1.143]	   1.2e-‐07	  
rs2155219	   1.103	   [1.073,1.133]	   9.7e-‐13	   	   1.133	   [1.092,1.175]	   2.1e-‐11	   	   1.091	   [1.052,1.131]	   1.9e-‐06	  
rs10189629	   1.167	   [1.122,1.214]	   9.9e-‐15	   	   1.210	   [1.144,1.279]	   1.0e-‐11	   	   1.145	   [1.084,1.209]	   9.2e-‐07	  
rs6906021	   1.110	   [1.080,1.141]	   7.1e-‐14	   	   1.124	   [1.083,1.167]	   4.3e-‐10	   	   1.073	   [1.034,1.113]	   0.00015	  
rs9266772	   1.111	   [1.074,1.150]	   1.2e-‐09	   	   1.109	   [1.059,1.162]	   8.6e-‐06	   	   1.101	   [1.052,1.152]	   2.8e-‐05	  
rs7720838	   1.078	   [1.048,1.108]	   6.9e-‐08	   	   1.074	   [1.035,1.115]	   0.00015	   	   1.073	   [1.034,1.113]	   0.00016	  
rs10497813	   1.081	   [1.052,1.110]	   1.6e-‐08	   	   1.072	   [1.033,1.112]	   0.00017	   	   1.023	   [0.986,1.061]	   0.21	  
rs9860547	   1.080	   [1.051,1.111]	   3.5e-‐08	   	   1.065	   [1.026,1.106]	   0.00077	   	   1.090	   [1.051,1.132]	   3.8e-‐06	  
rs7032572	   1.140	   [1.091,1.192]	   4.1e-‐09	   	   1.196	   [1.127,1.268]	   1.5e-‐09	   	   1.100	   [1.037,1.166]	   0.0014	  
rs6021270	   1.167	   [1.100,1.239]	   2.8e-‐07	   	   1.193	   [1.096,1.298]	   3.5e-‐05	   	   1.146	   [1.056,1.245]	   0.0010	  
rs9303280	   1.046	   [1.018,1.075]	   0.0011	   	   1.133	   [1.091,1.176]	   3.3e-‐11	   	   1.056	   [1.018,1.096]	   0.0032	  
rs17228058	   1.096	   [1.062,1.132]	   1.1e-‐08	   	   1.125	   [1.078,1.174]	   3.9e-‐08	   	   1.072	   [1.027,1.119]	   0.0012	  
rs962993	   1.067	   [1.038,1.098]	   4.9e-‐06	   	   1.088	   [1.047,1.130]	   1.3e-‐05	   	   1.053	   [1.014,1.094]	   0.0071	  
rs17388568	   1.069	   [1.037,1.102]	   1.2e-‐05	   	   1.101	   [1.058,1.146]	   1.8e-‐06	   	   1.079	   [1.036,1.123]	   0.00018	  
rs1998359	   1.074	   [1.038,1.111]	   3.6e-‐05	   	   1.126	   [1.076,1.178]	   2.2e-‐07	   	   1.053	   [1.006,1.102]	   0.025	  
rs6473223	   1.065	   [1.036,1.096]	   9.8e-‐06	   	   1.086	   [1.046,1.129]	   1.7e-‐05	   	   1.067	   [1.027,1.108]	   0.00070	  
rs10174949	   1.056	   [1.024,1.088]	   0.00041	   	   1.074	   [1.030,1.119]	   0.00070	   	   1.054	   [1.013,1.098]	   0.0095	  
rs7203459	   1.073	   [1.041,1.107]	   5.4e-‐06	   	   1.117	   [1.070,1.165]	   2.5e-‐07	   	   1.064	   [1.020,1.109]	   0.0032	  
rs2107357	   1.071	   [1.030,1.114]	   0.00050	   	   1.086	   [1.030,1.144]	   0.0018	   	   1.089	   [1.035,1.147]	   0.00097	  
rs2056417	   1.070	   [1.039,1.102]	   4.9e-‐06	   	   1.037	   [0.996,1.079]	   0.072	   	   1.068	   [1.027,1.111]	   0.00089	  
rs10893845	   1.072	   [1.043,1.101]	   3.7e-‐07	   	   1.066	   [1.028,1.106]	   0.00051	   	   1.039	   [1.001,1.077]	   0.039	  
rs17533090	   1.131	   [1.089,1.174]	   7.3e-‐11	   	   1.129	   [1.072,1.189]	   2.9e-‐06	   	   1.091	   [1.037,1.147]	   0.00064	  

	  
OR,	  odds	  ratio	  per	  copy	  of	  the	  risk	  allele,	  for	  specific	  self	  reported	  allergy	  symptom;	  CI,	  

confidence	  interval;	  P,	  Wald	  test	  for	  significance	  of	  the	  effect	  for	  this	  particular	  symptom.	  
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Supplementary	  Table	  15.	  Consistency	  of	  effects	  at	  shared	  allergy	  and	  autoimmune	  loci	  

region	   gene	   diseases	   match	  
11q13.5	   LRRC32	   CD,	  UC	   yes	  
5p13.1	   PTGER4	   AS	   yes	  
2q33.1	   PLCL1	   CD	   yes	  
3q28	   LPP	   CE,	  VI	   no	  
17q12	   GSDMB	   BC,	  CD,	  UC,	  RA,	  T1D	   no	  
15q22.33	   SMAD3	   CD	   yes	  
4q27	   ADAD1	   UC,	  T1D	   yes	  
16p13.13	   CLEC16A	   T1D	   yes	  

	  
Diseases:	  CD,	  Crohn’s	  disease;	  UC,	  ulcerative	  colitis;	  BC,	  primary	  biliary	  cirrhosis;	  RA,	  

rheumatoid	  arthritis;	  T1D,	  type	  1	  diabetes;	  CE,	  celiac	  disease;	  VI,	  vitiligo;	  AS,	  ankylosing	  

spondylitis.	  Match,	  indicates	  whether	  allergy	  risk	  allele	  matches	  risk	  allele(s)	  for	  

autoimmune	  disease.	  
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Supplementary	  Figure	  1.	  Regional	  plots	  of	  allergy	  associations.	  Symbol	  colors	  indicate	  

linkage	  disequilibrium	  with	  the	  index	  SNP,	  which	  is	  labeled	  and	  colored	  purple.	  Open	  

circles	  indicate	  imputed	  variants,	  filled	  circles	  indicate	  partially	  genotyped	  variants,	  and	  

filled	  squares	  indicate	  fully	  genotyped	  variants.	  Plots	  were	  generated	  using	  LocusZoom73.	  

Results	  are	  in	  NCBI	  Build	  37	  coordinates.	  
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Supplementary	  Figure	  2.	  Regional	  plot	  of	  allergy	  interaction	  meta-‐analysis	  results.	  Symbol	  

colors	  indicate	  linkage	  disequilibrium	  with	  the	  lead	  SNP.	  Open	  circles	  indicate	  imputed	  

variants,	  filled	  circles	  indicate	  partially	  genotyped	  variants,	  and	  filled	  squares	  indicate	  fully	  

genotyped	  variants.	  Results	  are	  in	  NCBI	  Build	  37	  coordinates.	  
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Supplementary	  Note	  

23andMe	  Surveys	  and	  Scoring	  Logic	  

The	  following	  section	  shows	  excerpts	  from	  the	  surveys	  used	  to	  define	  cases	  and	  controls	  

for	  each	  allergy	  phenotype	  in	  the	  23andMe	  cohort.	  	  	  

Survey:	  Allergies	  and	  Asthma	  

[Q1]	  Have	  you	  had	  an	  allergic	  reaction	  to	  any	  of	  the	  following	  items?	  

	   Yes	   No	   I'm	  not	  sure	  
Foods	  

	   	   	  

[Q1a]	  Plants	  (including	  pollen)	  
	   	   	  

[Q1b]	  Animals	  (mammals,	  birds,	  or	  insects)	  
	   	   	  

[Q1c]	  Dust	  mites	  
	   	   	  

Molds	  
	   	   	  

Latex	  
	   	   	  

Medicines	  
	   	   	  

Vaccines	  
	   	   	  

Something	  else	  
	   	   	  

[Q2:	  conditional	  on	  Q1a]	  Have	  you	  had	  an	  allergic	  reaction	  to	  any	  of	  the	  following	  types	  of	  
plants?	  

	   Yes	   No	   I'm	  not	  sure	  
[Q2a]	  Grasses	  

	   	   	  

[Q2b]	  Trees	  
	   	   	  

[Q2c]	  Weeds	  
	   	   	  

Another	  plant	  
	   	   	  

[Q3:	  conditional	  on	  Q1a]	  Have	  you	  had	  an	  allergy	  test	  administered	  by	  a	  medical	  professional	  
which	  indicated	  that	  you	  are	  allergic	  to	  the	  following	  types	  of	  plants?	  

	   Yes	   No	   I'm	  not	  sure	  
[Q3a]	  Grasses	  

	   	   	  

[Q3b]	  Trees	  
	   	   	  

[Q3c]	  Weeds	  
	   	   	  

Another	  plant	  
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	  [Q4]	  Have	  you	  had	  an	  allergic	  reaction	  to	  any	  of	  the	  following	  types	  of	  animals?	  

	   Yes	   No	   I'm	  not	  sure	  
[Q4a]	  Cats	  

	   	   	  

Dogs	  
	   	   	  

Honeybees	  
	   	   	  

Red	  ants	  
	   	   	  

Yellow	  jackets	  
	   	   	  

Wasps	  
	   	   	  

Another	  animal	  
	   	   	  

[Q5:	  conditional	  on	  Q4]	  Have	  you	  had	  an	  allergy	  test	  administered	  by	  a	  medical	  professional	  
which	  indicated	  that	  you	  are	  allergic	  to	  the	  following	  types	  of	  animals?	  

	  
Yes	   No	   I'm	  not	  sure	  

[Q5a]	  Cats	  
	   	   	  

Dogs	  
	   	   	  

Honeybees	  
	   	   	  

Red	  ants	  
	   	   	  

Yellow	  jackets	  
	   	   	  

Wasps	  
	   	   	  

Another	  animal	  
	   	   	  

[Q6:	  conditional	  on	  Q1c]	  Have	  you	  had	  an	  allergy	  test	  administered	  by	  a	  medical	  professional	  
which	  indicated	  that	  you	  are	  allergic	  to	  the	  following?	  

	  
Yes	   No	   I'm	  not	  sure	  

Dust	  mites	  
	   	   	  

Molds	  
	   	   	  

Latex	  
	   	   	  

Medicines	  
	   	   	  

Vaccines	   	   	   	  
Something	  else	   	   	   	  
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	  [Q7:	  asked	  separately	  for	  each	  allergen	  conditional	  on	  Q1,	  Q2,	  and	  Q4]	  What	  type	  of	  reaction	  
did	  you	  have	  after	  being	  exposed	  to	  [allergen]?	  	  Please	  check	  all	  that	  apply.	  

	   Abdominal	  pain	  or	  vomiting	  
	   Diarrhea	  
	   [Q7a]	  Difficulty	  swallowing	  or	  difficulty	  speaking	  
	   Drop	  of	  blood	  pressure	  or	  passing	  out	  
	   [Q7b]	  Hives	  (red,	  itchy,	  or	  swollen	  skin)	  
	   [Q7c]	  Itching	  in	  your	  mouth	  
	   [Q7d]	  Itchy	  or	  runny	  nose	  
	   Nausea	  
	   [Q7e]	  Wheezing	  or	  asthma	  
	   None	  of	  the	  above	  

Survey:	  Your	  Medical	  History	  

[Q8]	  Have	  you	  ever	  been	  diagnosed	  by	  a	  doctor	  with	  one	  of	  the	  following	  types	  of	  allergies?	  

	  
Yes	   No	   I'm	  not	  sure	  

[Q8a]	  Seasonal	  allergies	  
	   	   	  

Asthma	  
	   	   	  

[Q8b]	  Environmental	  (but	  not	  seasonal)	  allergy	  
	   	   	  

Food	  allergy	  
	   	   	  

Drug	  allergy	  
	   	   	  

Survey:	  Asthma	  

[Q9]	  Do	  you	  currently	  have	  allergies?	  

	  

Yes	  
	  

No	  
	  

I’m	  not	  sure	  
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Logic	  for	  Selecting	  23andMe	  Cases	  and	  Controls	  

Pollen	  allergy	  

• Cases	  were	  defined	  by	  a	  ‘Yes’	  answer	  to	  [Q1a]	  and	  one	  or	  more	  of	  [Q2a],	  [Q2b]	  or	  

[Q2c],	  as	  well	  as	  either	  a	  ‘Yes’	  answer	  to	  the	  corresponding	  [Q3a],	  Q3b]	  or	  [Q3c],	  or	  

one	  or	  more	  of	  [Q7a],	  [Q7b],	  [Q7c],	  [Q7d],	  or	  [Q7e].	  

• Controls	  were	  defined	  by	  a	  ‘No’	  answer	  to	  [Q1a],	  or	  to	  all	  of	  [Q2a],	  [Q2b],	  and	  [Q2c].	  

Cat	  allergy	  

• Cases	  were	  defined	  by	  a	  ‘Yes’	  answer	  to	  [Q1b]	  and	  [Q4a],	  as	  well	  as	  either	  a	  ‘Yes’	  

answer	  to	  either	  [Q5a],	  or	  one	  or	  more	  of	  [Q7a],	  [Q7b],	  [Q7c],	  [Q7d],	  or	  [Q7e].	  

• Controls	  were	  defined	  by	  a	  ‘No’	  answer	  to	  [Q1a],	  or	  to	  all	  of	  [Q2a],	  [Q2b],	  and	  [Q2c].	  

Dust	  mite	  allergy	  

• Cases	  were	  defined	  by	  a	  ‘Yes’	  answer	  to	  [Q1c],	  as	  well	  as	  either	  a	  ‘Yes’	  answer	  to	  

[Q6],	  or	  one	  or	  more	  of	  [Q7a],	  [Q7b],	  [Q7c],	  [Q7d],	  or	  [Q7e].	  

• Controls	  were	  defined	  by	  a	  ‘No’	  answer	  to	  [Q1c].	  

Additional	  shared	  controls	  for	  all	  three	  allergy	  phenotypes	  were	  then	  identified,	  who	  (1)	  

did	  not	  qualify	  as	  cases	  for	  any	  allergy	  phenotype;	  (2)	  either	  responded	  ‘No’	  to	  both	  of	  

[Q8a]	  and	  [Q8b],	  or	  to	  [Q9];	  and	  (3)	  had	  not	  responded	  ‘Yes’	  to	  any	  of	  these	  questions.	  

Finally,	  individuals	  who	  were	  classified	  as	  a	  case	  for	  at	  least	  one	  allergy	  phenotype	  were	  

classified	  as	  controls	  for	  other	  allergy	  phenotypes	  for	  which	  they	  were	  not	  already	  

classified	  as	  cases	  or	  controls.	  	  

Allergy	  Symptom	  Analysis	  

In	  this	  analysis,	  we	  reclassified	  allergy	  cases	  and	  controls	  based	  on	  their	  responses	  to	  

symptom	  question	  [Q7].	  We	  defined	  allergic	  contact	  dermatitis	  cases	  by	  a	  positive	  response	  

to	  [Q7b];	  allergic	  rhinitis	  cases	  by	  a	  positive	  response	  to	  [Q7d];	  and	  allergic	  asthma	  cases	  

by	  a	  positive	  response	  to	  [Q7e],	  for	  any	  allergy	  type.	  Controls	  gave	  only	  negative	  responses	  

for	  the	  corresponding	  symptom.	  
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Suggestive	  Associations	  with	  Allergy	  

Two	  of	  our	  suggestive	  associations,	  in	  the	  8q21.13	  and	  2p25.1	  regions,	  were	  strongly	  

replicated	  in	  the	  companion	  study	  (Table	  4).	  In	  the	  8q21.13	  region,	  our	  index	  SNP	  

rs13275219	  falls	  between	  TPD52,	  or	  tumor	  protein	  D52,	  and	  ZBTB10,	  or	  zinc	  finger	  and	  

BTB	  domain	  containing	  10.	  An	  association	  in	  this	  region	  (rs7000782,	  r2=0.51)	  was	  

tentatively	  identified	  in	  a	  discovery	  GWAS	  for	  eczema14	  but	  failed	  to	  replicate	  in	  that	  study.	  

In	  the	  2p25.1	  region,	  our	  index	  SNP	  rs10174949	  is	  350	  kb	  upstream	  of	  ID2,	  or	  inhibitor	  of	  

DNA	  binding	  protein	  2,	  a	  transcription	  factor	  with	  roles	  in	  the	  differentiation	  of	  lymphoid	  

tissue	  inducer	  cells,	  natural	  killer	  cells,	  and	  other	  innate	  lymphoid	  cell	  lineages74.	  In	  a	  

mouse	  model,	  ID2	  knockouts	  show	  substantially	  reduced	  allergic	  symptoms	  in	  a	  model	  of	  

allergic	  rhinitis75.	  

In	  the	  16p13.13	  region,	  variants	  in	  strong	  LD	  with	  our	  index	  SNP	  rs725613	  have	  been	  

widely	  associated	  with	  autoimmune	  disease	  in	  genome-‐wide	  association	  studies,	  including	  

type	  1	  diabetes76,	  multiple	  sclerosis77,	  celiac	  disease33	  and	  primary	  biliary	  cirrhosis78.	  A	  

recent	  report	  suggests	  that	  the	  variants	  identified	  in	  these	  studies	  modify	  expression	  of	  the	  

nearby	  DEXI	  gene79,	  which	  is	  differentially	  expressed	  in	  lung	  epithelia	  in	  emphysema80.	  An	  

association	  has	  also	  been	  reported	  with	  allergic	  rhinitis	  but	  did	  not	  reach	  genome-‐wide	  

significance17.	  

Among	  the	  remaining	  suggestive	  associations,	  in	  the	  16p12.1	  region,	  index	  SNP	  rs2107357	  

falls	  between	  T	  helper	  cytokine	  receptor	  genes	  IL4R	  and	  IL21R.	  IL-‐4	  and	  IL-‐21	  cytokines	  

are	  associated	  with	  differentiation	  of	  Th2	  and	  Th17	  cell	  lineages,	  respectively81,82.	  In	  the	  

11q24.3	  region,	  index	  SNP	  rs10893845	  is	  150	  kb	  downstream	  of	  the	  ETS1	  gene.	  ETS1	  is	  a	  

transcription	  factor	  known	  to	  contribute	  to	  Th2	  cytokine	  regulation83,	  and	  inhibits	  

differentiation	  of	  Th17	  cells84.	  Variation	  in	  or	  near	  ETS1	  has	  been	  associated	  with	  

autoimmune	  diseases	  including	  celiac	  disease33,	  rheumatoid	  arthritis85,	  and	  systemic	  lupus	  

erythematosus86	  but	  these	  variants	  are	  not	  in	  strong	  LD	  with	  our	  index	  SNP.	  In	  the	  1p36.22	  

region,	  our	  association	  with	  rs2056417	  in	  PEX14,	  or	  peroxisomal	  biogenesis	  factor	  14,	  does	  

not	  have	  an	  obvious	  connection	  with	  immune	  function.	  
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Allergy	  Loci	  Previously	  Associated	  with	  Asthma	  

The	  5q22.1	  region	  spanning	  index	  SNP	  rs1438673	  includes	  the	  TSLP	  (Thymic	  Stromal	  

Lymphopoietin)	  gene,	  which	  has	  been	  described	  as	  a	  master	  switch	  for	  allergic	  

inflammation87	  responsible	  for	  promoting	  differentiation	  of	  pro-‐inflammatory	  Th2	  cells88.	  

In	  humans,	  variants	  in	  this	  region	  are	  strongly	  associated	  with	  asthma	  across	  multiple	  

ethnic	  groups9,10,89;	  while	  our	  index	  SNP	  is	  in	  low	  LD	  with	  rs1837253	  reported	  in	  these	  

studies	  (r2=0.05),	  we	  also	  see	  good	  evidence	  of	  association	  with	  rs1837253	  (meta-‐analysis	  

P=2.3×10−10).	  We	  see	  evidence	  for	  a	  secondary	  peak	  near	  SLC25A46	  (rs12659961:	  meta-‐

analysis	  P=1.9×10−9),	  which	  is	  not	  in	  LD	  with	  rs1438673	  (r2<0.01),	  but	  is	  in	  moderate	  LD	  

with	  rs17513503	  (r2=0.3),	  reported	  to	  be	  associated	  with	  grass	  sensitization17.	  

In	  the	  11q13.5	  region	  spanning	  index	  SNP	  rs2155219,	  LRRC32	  (also	  known	  as	  GARP),	  

encodes	  a	  protein	  that	  mediates	  the	  suppressive	  effects	  of	  regulatory	  T	  (Treg)	  cells90.	  

Regulatory	  T	  cells	  help	  suppress	  responses	  of	  Th2	  cells	  to	  maintain	  functional	  tolerance.	  

Patients	  with	  IPEX	  syndrome,	  which	  interferes	  with	  development	  of	  the	  Treg	  lineage,	  

develop	  exaggerated	  IgE	  responses	  and	  atopic	  dermatitis91.	  	  This	  region	  has	  been	  

associated	  with	  atopic	  dermatitis12,	  asthma11,	  allergic	  rhinitis17,	  hay	  fever92,	  ulcerative	  

colitis93	  and	  Crohn’s	  disease94.	  

The	  2q12.1	  region	  around	  rs10189629	  includes	  a	  cluster	  of	  cytokine	  genes.	  The	  IL1RL1	  

gene	  encodes	  the	  ST2	  receptor,	  which	  binds	  to	  IL-‐33,	  and	  is	  thought	  to	  be	  involved	  in	  

stimulating	  production	  of	  Th2	  cell	  cytokines	  such	  as	  IL-‐13	  that	  ultimately	  promote	  allergic	  

inflammation95.	  SNPs	  in	  this	  region	  are	  also	  significantly	  associated	  with	  both	  atopic	  and	  

autoimmune	  phenotypes,	  including	  celiac	  disease25,26,	  plasma	  eosinophil	  count96,	  

asthma8,10	  and	  Crohn’s	  disease27.	  

Near	  index	  SNP	  rs7032572	  in	  the	  9p24.1	  region,	  IL33	  encodes	  a	  cytokine	  required	  for	  

differentiation	  of	  Th2	  cells,	  and	  is	  an	  important	  activator	  of	  Th2	  and	  mast	  cells	  in	  response	  

to	  inflammation97.	  Its	  receptor,	  IL1RL1,	  is	  also	  a	  key	  asthma	  gene.	  Variation	  near	  IL33	  

(rs1342326,	  r2=0.95)	  has	  been	  previously	  associated	  with	  asthma8.	  

In	  the	  17q12	  region	  near	  index	  SNP	  rs9303280,	  GSDMA	  (gasdermin)	  is	  known	  to	  induce	  

apoptosis	  in	  gastric	  pit	  cells	  in	  the	  stomach98,	  but	  has	  also	  been	  associated	  with	  asthma	  and	  
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total	  number	  of	  white	  blood	  cells	  in	  genome-‐wide	  association	  studies8,99.	  GSDMA	  is	  also	  

about	  40kb	  away	  from	  ORMDL3,	  a	  gene	  that	  has	  been	  implicated	  strongly	  in	  asthma100	  and	  

with	  a	  number	  of	  autoimmune	  diseases91,101,102.	  The	  ORMDL3	  gene	  product	  may	  be	  

involved	  in	  intracellular	  Ca2+	  signaling103.	  Our	  index	  SNP	  is	  in	  moderately	  strong	  LD	  

(r2>0.5)	  with	  the	  variants	  previously	  reported	  to	  be	  associated	  with	  asthma	  in	  this	  

region8,10,100.	  

The	  role	  of	  HLA	  class	  II	  genes	  is	  to	  present	  mainly	  exogenous	  peptides	  primarily	  to	  helper	  T	  

cells,	  so	  it	  is	  unsurprising	  that	  they	  have	  frequently	  been	  associated	  with	  different	  allergic	  

responses104.	  SNPs	  in	  this	  region	  have	  been	  identified	  in	  a	  number	  of	  GWAS	  of	  immune-‐

system	  related	  disorders,	  including	  asthma8,9,	  celiac	  disease33,	  vitiligo34,	  ulcerative	  

colitis105,	  systemic	  sclerosis106,	  multiple	  sclerosis107,	  rheumatoid	  arthritis108,	  systemic	  lupus	  

erythematosus109,	  and	  selective	  IgA	  deficiency110.	  Our	  index	  SNP	  rs6906021	  is	  in	  moderate	  

LD	  (r2=0.43)	  with	  rs9273349,	  the	  lead	  SNP	  in	  the	  asthma	  studies8,9.	  

The	  SMAD3	  gene	  encodes	  a	  key	  mediator	  of	  transforming	  growth	  factor	  beta	  (TGF-‐β)	  

signaling.	  Variation	  in	  SMAD3	  has	  previously	  been	  associated	  with	  asthma8	  and	  with	  

Crohn’s	  disease31.	  A	  mouse	  SMAD3	  knockout	  leads	  to	  an	  exaggerated	  asthma	  phenotype111,	  

as	  well	  as	  altered	  skin	  sensitization112.	  Our	  index	  SNP	  rs17228058	  is	  only	  moderate	  LD	  

(r2=0.3)	  with	  asthma	  association	  rs744910,	  but	  is	  in	  nearly	  complete	  LD	  (r2=0.99)	  with	  the	  

Crohn’s	  association.	  

Index	  SNP	  rs962993	  in	  the	  10p14	  region	  is	  in	  a	  gene	  poor	  region	  about	  1	  mb	  downstream	  

of	  GATA3,	  or	  GATA-‐binding	  protein	  3.	  GATA3	  was	  originally	  identified	  as	  a	  T	  cell	  specific	  

transcription	  factor	  and	  is	  thought	  to	  be	  a	  master	  regulator	  of	  Th2	  cell	  differentiation113,114.	  

This	  region	  has	  been	  associated	  with	  asthma	  in	  a	  Japanese	  cohort9;	  our	  rs962993	  is	  about	  

80	  kb	  from	  the	  reported	  SNP,	  rs10508372,	  but	  the	  two	  are	  not	  in	  linkage	  disequilibrium	  in	  

either	  Europeans	  or	  Asians	  (r2	  <	  0.01).	  
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